Introduction: Salted beef is a highly handled product that can be contaminated by pathogenic
INTRODUCTION
Food diseases are caused by the ingestion of food or water contaminated by pathogens, toxins produced by pathogens, chemicals, harmful objects or containing naturally toxic structures.
Foods contaminated with biological agents and/or their toxins are the major cause of disease occurrence 1, 2 . Normally, foods involved in outbreaks do not have sensory changes, being normal in appearance, odor and taste, which makes it difficult for the consumer to perceive the source of danger to health. Foods that have sensory alterations can hardly cause foodborne diseases because they are easily rejected by consumers 3, 4 .
There are no official data about the consumption of these products in Brazil, but it is estimated that they are widely consumed.
Most of the population identifies all variations of salted beef only
as carne seca, although they differentiate not only in their technological processing, but also in their chemical composition and shelf life 5, 6 . Charque is defined as meat product obtained from beef, with addition of salt and submitted to desiccation process.
In turn, jerked beef is defined as meat product obtained from beef, added with salt and curing agents, and also submitted to desiccation process 7 .
Food analysis is an important tool, since it allows the character- The objective of this study was to evaluate the microbiological and physical-chemical quality of salted bovine meat products marketed in neighborhoods of the northern Rio de Janeiro, to inform the community and health authorities about the hygienic conditions of meat products aforementioned.
METHOD
Samples of salted meat products were purchased in small and large commercial establishments, as well as in free fairs, in the neighborhoods of the north zone in the city of Rio de Janeiro, 
Physical-chemical analysis
The analyses were done in triplicate of residual moisture content according to the gravimetric method of the oven at 105ºC and fixed mineral residue by incineration in muffle at 550ºC until the constant weight, both recommended by normative instruction (NI) n. 20, of July 21, 1999 from MAPA 13 .
Microbiological analysis
The samples were submitted to the 
Microscopical research
Samples containing 50 g were weighed and placed in a becker, immersed in 1,000 ml of distilled water for 30 min and homogenized every five min with the help of a glass stick. All the liquid was vacuum filtered using a Millipore filtration kit, a vacuum pump and GE Healthcare medium porosity filter papers (double ring quantitative filter paper, lot number FC005963).
The filter papers were examined in Olympus SZ40 stereoscope for research of foreign particles 16 . Aiming to complement the method, researching possible microscopic parasites, the filter papers were immersed in 200 ml of distilled water after evaluation in the stereoscope, remaining in rest for 30 min. All the filtered material contained in the papers was removed and the solution was transferred to chalices for sedimentation.
The volume was completed with distilled water when necessary and, after 30 min, with the help of a disposable Pasteur pipette, the pellet was collected and transferred to a glass slide and analyzed under an optical microscope. All the slides were completely examined 17 .
RESULTS AND DISCUSSION

Physical-chemical analysis
In the results obtained in the analysis of the determination of residual moisture content, none of the seven samples of jerked beef analyzed presented an average value higher than that prevailing in the current legislation (55%) 18 . Among the 23 samples of analyzed charque, seven presented a higher value than the allowed rates (45%) 19 The high values found in this study can be explained by an excess of NaCl, as observed in some samples during the analysis, and also by the excess of curing salts. As described in the legislation, the use of curing salts in charque is prohibited, and more specific analyses are required to verify the presence of this substance in these products 7 .
Microbiological analysis
The results obtained in the counts of halophilic bacteria were high and ranged from 5.2 log CFU/g to 8.8 log CFU/g. There was bacterial growth in all samples, observing colonies of mucoid aspect, varying between the white and yellow coloration.
Abrantes et al. 10 analyzed 25 samples of charque and observed that the results ranged from 1.47 log CFU/g to 5.24 log CFU/g, which is lower than that observed in the present study.
Although the tolerance limit for halophilic bacteria is not determined in legislation 14 , the analysis has relevance since meat products submitted to the salting process have high concentrations of NaCl, making the medium conducive to the development of this group of microorganisms, which when in high number may favor the appearance of undesirable changes in the product 26 .
Based on the results, which show high values found in the present study, they can be worrisome to maintain the quality during shelf life. Based on the context of Jay 28 , the option to perform this analysis was due to the fact that these microorganisms are highly resistant and can survive and develop in inhospitable environments with high NaCl content and are frequently associated with deterioration of food. Another important factor, as reported by Jay 28 , is the ability of fungi to produce secondary metabolites detrimental to the health of humans and animals, the mycotoxins. Although there is no tolerance limit described for Staphylococcus spp. coagulase negative, the result is considered important since it is observed in the literature that there are reports of coagulase negative strains with the capacity to synthesize toxins in foods 32 .
In the enumeration analysis of coliforms at 45ºC, the results of the samples were lower than those recommended by current legislation (10 3 MPN/g) 14 . Rossi, Bonsaglia and Rall 30 , in a study aimed at characterizing the microbiological quality of salted meats, did not find results above the limits described and The result of this study can be justified by factors such as the bacteria being considered a fastidious microorganism, not growing in environments in which water activity is less than 0.94. Regarding the saline concentration, these microorganisms do not tolerate high salt concentrations, being 9% a limit value. However, Jay 28 reported that another important factor is the presence of nitrite, effective in inhibiting the development of bacteria, which explains the absence in the jerked beef samples analyzed. 16 , the presence of mites and furs in food makes the sample unfit for consumption and is also a source of public health risk.
Although this research was not carried out in the routine of quality programs in industries and the analysis of sanitary surveillance, the analysis was emphasized in the present work since the salted meat products, during their technological processing, are exposed in the environment for drying, which can lead to contamination.
Also, charque is commonly sold in bulk at the points of sale, again being exposed to contamination. All samples in which foreign material was observed are of charque, which may indicate contamination during commercialization and/or manipulation in the establishments of sale. On the other hand, jerked beef is marketed in the same way as it is expedited by the industry, giving protection to the product until the arrival to the consumer. This indicates the need of greater care with the hygiene of premises and manipulation of these products, to guarantee the security to feed. Likewise, such care should also be taken in the industries during the technological processing, not only for charque, but also jerked beef, to reduce the risks to public health.
CONCLUSIONS
With the results observed in the work it is concluded that despite the absence of Salmonella spp. and reduced amount of coliforms at 45ºC in the analyzed samples, the hygienic-sanitary quality is unsatisfactory due to non-compliance with the microbiological quality standards specified in the current legislation. In addi- 
